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INTRODUCTION
Few palaeomagnetic data from Turkey have been published so far and those that have are mostly from the Pontides, the northem-most tectonic unit in Ketin's (1966) scheme. Sengor & Yilmaz (1981) The first study carried out in the western Pontides was on the Amasra redbeds of Permo-Triassic age by Gregor & Zijderveld (1964) . These Permo-Triassic rocks gave a magnetization direction of D = 292" and I = -14.8", which was significantly different from expected African or European directions. Sanbudak, Sanver & Ponat (1989) reported preliminary results on Lower Triassic volcanic and sedimentary rocks of the western Pontides indicating that the western Pontides formed in Laurasia rather than Gondwana during the Triassic.
A number of studies were undertaken on the Mesozoic and early Tertiary rocks of the eastern Pontides ( Van der Voo 1968; Orbay 1978; Orbay & Bayburdi 1979; Baydemir 1982) . All results obtained from these studies were interpreted assuming that Turkey (not only the Pontides) moved as a single unit together with the Arabian promontory and Africa since late Mesozoic time. Lauer (1981) reported a set of palaeomagnetic data from Turkey some of which were obtained from the western Pontides. In interpreting his data, Lauer divided Turkey into three blocks: (i) Pontides, (ii) western Taurides and (iii) eastern Taurides, each of which was independent through geological time and became one single unit by convergence of the African and Eurasian plates in the Neogene. Even though the constraints on the palaeolatitude of the Pontides throughout geological time have been poor owing to insufficient data, Westphal et al. (1986) pointed out that palaeolatitudes of the Pontides have a closer affinity with the African palaeolatitude curve than the Eurasian curve, at least since the late Jurassic.
Geologically, several contrasting views exist on the pre-Jurassic geodynamical evolution of the Pontides (Sengor, Yilmaz & Sungurlu 1985; Robertson & Dixon 1985; Adamia et al. 1980; Ugiimezsoy 1987) . For post-Jurassic time it was pointed out that the Pontides (excluding the Sakarya continent) constituted a south-facing passive continental margin which was converted into an active margin in Aptian time along with the development of a south-facing magmatic arc until the Eocene to the north of Neo-Tethys and the Pontides were assumed to be the part of Eurasia during Upper Jurassic onwards (Sengor & Yilmaz 1981; Sengor et al. 1985; Goriir 1988) .
In this paper, results from Lower-Upper Cretaceous and Eocene volcanic rocks of the Pontides are reported. The purpose of this study is both to provide new data and review the available palaeomagnetic directions and interpret them in terms of possible tectonic translations and rotations.
GEOLOGY OF THE SAMPLED SITES
The location of the sampled sites is shown in Fig. 1 . A total of 95 oriented blocks were collected from the central Pontides whose ages range from the Lower Cretaceous to the Eocene. A description of the sampled sites and the age criteria used for each site are given in Table 1 .
LABORATORY TECHNIQUES
Palaeornagnetic measurements were made at the Kantek laboratory, which is run by the ITU and the Kandilli Observatory. In the laboratory, cores with a diameter of 25mm were drilled from the blocks, and all cores were cut into specimens 22mm long. Three or four specimens were prepared from each blocks, two of which were selected as pilots to be treated by alternating magnetic field (AF) and thermal demagnetization techniques in order to isolate the stable magnetization from the secondary magnetizations. Specimens treated by progressive AF demagnetization were demagnetized in seven to nine successive steps up to 50 mT. Specimens selected for thermal treatment were heated up to 550 "C in 10-11 steps. After each demagnetization step, the magnetization of the specimens was measured on an astatic magnetometer. Thermal demagnetization was applied to the remaining specimens in fewer steps.
Analysis of the demagnetization behaviour of the samples was undertaken with the help of vector diagrams, stereographic projections and normalized intensity curves. Specimens which showed undirectional decay of the magnetization on higher levels of demagnetization were considered stable. On this basis, a characteristic direction was determined for each specimen. These directions were combined using Fisher (1953) statistics to calculate site-mean directions.
PALAEOMAGNETIC RESULTS
By using progressive demagnetization on the specimens, good quality demagnetization diagrams were obtained. Fig.  2 shows typical results. In all cases, the direction obtained by thermal demagnetization was indistinguishable from that obtained from AF demagnetization. These cleaning tests revealed that all specimens were characterized by a small low coercivity or low blocking temperature secondary component that was easily removed either by AF demagnetization of 15-25 mT or by thermal demagnetization of 200-250°C. The decay of the remanence intensity during progressive demagnetization is also illustrated in Fig. 2 .
The results obtained are summarized in Table 2 . Stereographic projections from each site (a) NRM, (b) Results from the Pontides in northern Turkey 525 To constrain the timing of the rotations observed in the Pontides it is necessary to sample more units of younger ages. However, a correlation between of declinations of all available data and the neotectonic features in the Pontides is instructive (Fig. 6) . (a) In the eastern Pontides the axes of the folds and thrusts strike NE-SW and north western declinations are characteristic. The causes of the anticlockwise rotation indicated by the declinations may be explained by the post-collision following the indention of the Arabian platform with the eastern Turkey during the Miocene time.
The inferred limit of this rotated region toward the west is approximately delineated by the palaeomagnetic results and by the volcanic belt of the Pontides. (b) The central Pontides are characterized by E-W trends of folds and faults which are found compatible with the non-rotated declinations. The western limit of the non-rotated region is not clear due to an insufficient number of sites and the absence of structural observations. (c) However, in the north of central domain, the anticlockwise rotation of the Sinop peninsula can be explained by the normal and thrust faults which bound the region from south and north, respectively (Ilhan 1976). (d) In the west of the central Pontides the fold axes also strike NE-SW in agreement with the anticlockwise rotation of the region suggested by the declination data. It is difficult to extend this region toward the west because the two sites from the Gebze region indicate a 40" clockwise rotation which may be related to the NAF initiated during the late Miocene.
The mean inclination values (calculated from Fisher statistics) of rocks of the same age can be used to estimate changes of palaeolatitude of the Pontides from Upper Cretaceous to Eocene. There is no significant difference observed in the averaged inclination values for the Upper Cretaceous and the Eocene which are 40.1" and 39.6", respectively (Table 3) , which position the Pontides at about 23" N palaeolatitude. The Jurassic and Lower Cretaceous inclination data from the Pontides are difficult to interpret (Table 3) . However, the inclination can still be analysed to extract some palaeolatitude evidence. The inclination value of the Bilecik limestone ( I = 53") is higher than other inclination data. Accordingly it is debatable whether the Sakarya continent and the Pontides have always been part of a single tectonic unit or whether they have moved independently during most of their history (the first Turkish geotraverse project, organization and program, 1987, TUBITAK, pp. 14). However, this high inclination value of the Upper Jurassic limestone could be explained if the Sakarya continent was not attached to the Pontides during the late Jurassic. So that the Bilecik limestone should be excluded from consideration with the Pontides. The Lower Jurassic result (Van der Voo 1968) was also not considered reliable by the author himself. More data have been collected (Orbay 1978; Lauer 1981 ; present paper; and the unpublished report of CFR & ITU). Although these inclination values are not well constrained (Table 4) , they strongly suggest that the Pontides were positioned at a lower latitude than the Upper CretaceousEocene times.
As stated before, the Permo-Triassic and Lower Triassic data place the western Pontides at the southern margin of Laurasia. An excursion to the south of the western Pontides seem to have taken place during the Triassic-Jurassic period (Fig. 7) . From the geological point of view, Pre-Upper Jurassic period was a critical turning point in the development of the Pontides: The so-called Palaeo-Tethys closed during the early Jurassic. Its oceanic remanents were scattered at the Kiire-Kastamonu region in the central Pontides (Sengor & Yilmaz 1981; Aydm, Serdar & $ahintiirk 1982) . According to Sengor, Yilmaz & Ketin (1980) the continental assemblage of the Istanbul Nappe (western Pontides) rested on the Palaeo-Tethys oceanic crusts (tectonically) which itself was tectonically overlaid by the continental assemblages of the eastern Pontides. On the other hand, Usiimezsoy (1987) stated that Palaeo-Tethys was located at the south of the western Pontides and was closed by the continental collision which took place between the western Pontides and the Menderes Massif during the Late Triassic time. The geological and palaeomagnetic data taken together support the idea that the oceanic remanents of the Palaeo-Tethys may have been caught up in the collision between the eastern and western Pontides (Fig. 8) . After the accretion, the Pontides moved as a single tectonic unit from approximately 10"-15" to 23" latitude during the Upper Jurassic-Eocene time (geological evidence for this is the existence of the Upper Jurassic-Lower Cretaceous limestones overlying the entire Pontides). The driving mechanism for this motion may have been the result of the opening of the Neo-Tethys ocean in the south during Upper Jurassic time (Fig. 8) . The Neo-Tethys had started subducting under the Pontides, resulting in island arc volcanism on the products of which this study was carried Van der Voo (1968) Van der Voo (1968) Orbay & Bayburdi (1979 ) Lauer (1981 ) Lauer (1981 Baydemjr ( In this paper my main purpose is to present the new results and to discuss their 'self-evident' tectonic implication and to propose a new hypothesis concerning the region. However, I wish to stress that some of my proposals are still conjectural due to insufficient palaeomagnetic data. In particular, more Lower and Middle Mesozoic data are needed to evaluate the geodynamical evolution of the Pontides more separately.
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